ABSTRACT. We study the existence of solutions for the periodic boundary value problem for some second order integro-differential equations with a general kernel. Also we develop the monotone method to approximate the extremal solutions of the problem.
INTRODUCTION
The purpose of this paper is to study the following periodic boundary value problem for a second order nonlinear integro-ordinary differential equation
-u"(t)--f(t,u(t),Ku(t)),u(O)--u(En),u'(O)--u'(2n) (1.1)
where f:I x R:' R is a Carath6odory function, K is an integral operator in La(I) with kernel k _La(J),J -I xl. Related to (1.1) we consider the linear problem -u"(t) + Mu(t) + N[Ku](t) h(t), u(O) u(Etr), u'(0) u'(2n) (1.2) where M,N E R, and h E L 2 (1) . By a solution u of (1.1) we mean a function u Ha(I) such that the function t_I-*f(t,u(t), [Ku] (t)) is a function in L2(I) satisfying the equation for a.e. ff.l, and u(0) u(2), u'(0) u' (2) . Problem (1.1) is considered in [7] with f continuous and K a Volterra integral operator with positive kernel. The authors developed the monotone iterative method for (1.1) based on a comparison result. As it is pointed out in [6] , the method of [7] is not applicable to the general situation. Erbe and Guo studied problem (1.1) with f continuous, and k continuous and positive.
They first considered the linear problem (1.2) and gave an estimate on kll We note that in [6] , Ku NTu + NxSu with N, N1 real numbers, T an integral operator of Volterra type, and S an integral operator of Fredholm type. Problem (1.1) is studied in [8] under the assumption that f(t,u,v) is continuous and increasing in v, and in [7] for f continuous and K of Volterra type. Following the ideas of [6] we study (1.1) 
Note that in the case that K is given by (3.1), Erbe representation forA a, and using standard arguments we obtain that is actually a solution of (1.1).
Analogously, defining I-13, 15, /-AI3,, n 0, {13,,} , I , P, where xp is solution of (1.1).
To show that q and q., are the minimal and maximal solutions of (1.1) in [ct,13] , let u be a solution of (1.1). Then,Au u, and using the properties of the operator A we have that a., _< u _</3, for every n N. Passing to the limit when n oo we obtain that 9 u < p. 
